Introduction
============

One of the common problems in emergency departments is acute scrotum, or testicular pain.[@b1-ijgm-7-075] The differential diagnosis between testicular torsion (TT) and the other causes of acute scrotum is critically important for the preservation of the affected testis. A torsion of the testis with rotation of the spermatic cord is a surgical emergency and needs emergency diagnosis and treatment.[@b2-ijgm-7-075] Its incidence is one in every 4,000 males younger than 25 years.[@b3-ijgm-7-075] The clinical signs of TT, epididymo-orchitis (EO), and torsion of the appendix testis (AT) are similar, and in the majority of cases, exact preoperative clinical diagnoses are very difficult.

TT was described first by Hunter in 1776.[@b2-ijgm-7-075] It most commonly occurs in adolescence but can be seen at any age.[@b4-ijgm-7-075] The salvage rate is high if the treatment begins before 6 hours after onset of the symptoms. The salvage rate decreases dramatically after later treatment.[@b2-ijgm-7-075]

In this retrospective study, we evaluated the true incidence of the various causes of acute scrotum in our consecutive cases of acute scrotum, after surgical exploration, and compared their historical features and demographic data.

Materials and methods
=====================

Study design
------------

This was a retrospective study, from March 2008 to March 2012, in which 116 cases of acute scrotum admitted to the Kamkar Hospital, Qom, Iran were evaluated. The Kamkar Hospital in the Qom province provides secondary- and tertiary-level pediatric urology care. The general physicians and then general urologists evaluated all the patients. The case notes of all the operated patients with acute scrotum were selected for evaluation. The data were evaluated using operating theater notes, patient charts and the ninth revision of the International Classification of Disease (ICD-9). Patients' ages, clinical findings, duration of pain, location of the involvement, final diagnosis, and type of surgery were evaluated. All suspicious cases were examined by the general practitioner on duty at the emergency room, and for the uncertain cases, the general practitioner consulted with an on-call urologist. After primary evaluations and according to hospital guidelines, all patients presenting with symptoms or signs of local acute scrotum, such as hemiscrotal pain, swelling, redness and tenderness, absence of cremasteric reflex, and a clinical suspicion of TT, underwent scrotal exploration, emergently. In all cases, a complete blood count (CBC) and urinalysis (U/A) were requested. Depending on the patient's history or suspicious physical findings and the availability of a radiologist, testicular vascular Doppler ultrasonography was also requested. The presence of systemic signs and symptoms of EO, such as fever, local physical findings, and leukocytosis or pyuria and bacteriuria were excluding data for surgical exploration. All of the operated patients received analgesics, and in the case of EO, intravenous and/or oral antibiotics were prescribed. The cases with missed testicular torsion (MTT) are those cases with acute scrotum that had a late presentation or physician misdiagnosis and hence underwent orchiectomy due to unsalvageable testes.

Statistical analysis
--------------------

The statistical analysis was done using the Statistical Package for Social Sciences, version 16 (IBM Corporation, Armonk, NY, USA). The data were presented as the mean ± standard deviation (SD) and range. The differences between groups were calculated using the Student's *t*-test and the Mann--Whitney--Wilcoxon test (for multivariate analysis).

Results
=======

For the 4-year period of study, the data of 116 eligible cases with acute scrotum were evaluated. In all, 100 cases were treated and included in the study. The patients were divided into three groups: the TT group; the EO group; and the AT group. The ages of the study population is presented in [Table 1](#t1-ijgm-7-075){ref-type="table"}. The mean age was 15.1±6.70 years (range: 1--29 years).

After surgical exploration, 68 cases (68%) were found to have TT; of these, 29 cases (42.5%) had MTT and due to nonviable testis, had orchiectomy performed. In the remaining 39 cases (57.5%), the testis was considered viable and subdartos orchiopexy was performed. In one case of the TT group, a one-year-old infant, a MTT of a left undescended testis occurred, and orchiectomy was performed. AT was seen in 20 cases (20%), EO in nine cases (9%), nonspecific scrotal pain in two cases (2%), and a testicular hematoma in one case (1%). All the diagnoses were determined from the results of the surgical exploration.

In the group of patients with TT (68), left side TT occurred in 38 cases (56%) and right side TT in 30 cases (44%) ([Table 1](#t1-ijgm-7-075){ref-type="table"}).

In the TT group (68 cases), 21 cases (31%) presented to hospital within the "golden" time limit (less than 6 hours after pain onset), and all of the MTT cases presented more than 18 hours (range: 18--96 hours) after pain onset ([Table 2](#t2-ijgm-7-075){ref-type="table"}). It is noteworthy that in two cases (2.94%) of the TT group with a late presentation of more than 18 hours, the testicles were salvaged. In the group of AT, 45% presented less than 6 hours after pain onset. In the EO group, 20% returned less than 6 hours after pain onset, and 60% returned more than 96 hours after pain onset.

The average age of patients with TT, AT, and EO were 16.71, 9.65, and 13.13 years, respectively. In the TT group; 22% were less than 10 years of age, 58% were 11--20 years, and 20% were more than 21 years. Sixty-five percent of the AT group were less than 10 years of age. The peak incidence of TT was between 14--18 years, while the peak for AT was slightly less than 10 years (*P*\<0.05). Using the Mann--Whitney *U*-test, there was no statistically significant difference in the mean age at presentation between the groups of TT and EO (*P*\>0.05), but the difference in age at presentation between the AT group and other two groups was significant (*P*\<0.05).

A CBC and U/A were performed for all the admitted cases. All of the CBC and U/A results in the TT and AT groups were unremarkable. In the EO group, there were six cases of pyuria and bacteriuria, and of mild leukocytosis detected in the CBC.

A color Doppler ultrasound was performed in 18 cases (26.5%) of the TT group, and orchiectomy was performed in 14 of these cases. In all of them, the ultrasound study was accurate in the expression of absent testicular artery blood flow.

Discussion
==========

The most common causes of acute scrotum are TT, EO, and AT.[@b5-ijgm-7-075] The clinical management of childhood acute scrotum depends mainly on the history and physical examination findings. In suspicious cases, the use of imaging studies, such as Doppler scrotal ultrasonography and/or radionuclide testicular scanning, may be of help for the early detection of TT.

The presence of nausea and vomiting, duration of pain of less than 24 hours, high-lying testis, and abnormal cremasteric reflex have been associated with a higher incidence of TT.[@b6-ijgm-7-075]

More than half of boys with acute scrotum have AT. They are younger than those with TT, and the duration of symptoms are longer.[@b7-ijgm-7-075] EO is infrequent in children and teenagers, and it accounted for 9% in our series and 16% in a study by Mushtaq et al.[@b7-ijgm-7-075]

Murphy et al,[@b8-ijgm-7-075] in a review of over 121 cases with acute scrotum, found that the clinical findings and also Doppler ultrasonography could not differentiate between the multiple causes of acute scrotum and concluded that early surgical intervention is mandatory in all cases of pediatric acute scrotum.

The incidence of TT among the various causes of acute scrotum has varied largely in published articles, from 17%--72%.[@b4-ijgm-7-075],[@b7-ijgm-7-075],[@b9-ijgm-7-075],[@b10-ijgm-7-075] Additionally, the proportions \>25%[@b11-ijgm-7-075] and \<5%[@b6-ijgm-7-075] have also been reported. In the present study, TT occurred in 68% of cases, whereas in the other cases of acute scrotum, EO occurred in 9% and AT occurred in 20%. Our results for TT were higher but for EO were lower than in most studies.[@b5-ijgm-7-075],[@b10-ijgm-7-075] This difference may be due to accurate ruling out of EO by physical examination and the use of laboratory tests. However, the fact that our exact diagnosis of TT was mostly by surgical exploration, and not by para-clinical evaluations, may have introduced a bias into our study.

Ciftci et al[@b12-ijgm-7-075] found that patients with TT were the eldest and that their presentation was the earliest in comparison with the other two groups.

Kass et al,[@b13-ijgm-7-075] in a studies of over 77 cases, found that there is no necessity for routine surgical exploration of all children with acute scrotum. But in one-third of cases, the differential diagnosis of acute scrotum by history and physical examination is difficult and requires a rapid diagnostic tool.[@b14-ijgm-7-075]

Khaleghnezhad-Tabari and Baghaeipour,[@b15-ijgm-7-075] and Khaleghnejad-Tabari et al[@b16-ijgm-7-075] in their studies of over 83 children found that TT occurred in 37% and AT in 17%. In the first study, orchiectomy was done in ten cases (32%) and testicular appendectomy in 14 cases (17%). Of those cases, 80% presented more than 8 hours after the onset of symptoms. The testis preservation rate was 68%, while it was 58.5% in our study.[@b15-ijgm-7-075] The authors of the second study concluded that early surgical exploration is a safe and simple procedure and prevents the unnecessary orchiectomy that occurs when diagnosis is delayed by diagnostic imaging techniques.[@b16-ijgm-7-075]

Mahdavi et al,[@b17-ijgm-7-075] in their study of over 58 cases, found that orchiectomy was carried out in 29.5% of cases. Surgical exploration was done in 71.5% of cases, and the remaining cases were managed conservatively. TT was seen in 76% (44 cases) and AT in 24% (14 cases). Their figures were nearly the same as in our study.

Overall, the testis salvage rate was 70% in the study by Mushtaq et al[@b7-ijgm-7-075] and was reported as 62%--85% in another study,[@b18-ijgm-7-075] while it was 57.5% in our series.

Conclusion
==========

One of the major issues in the management of acute scrotum is the need to increase the knowledge of the public about it. The early referral of acute scrotum cases has a key role in its early and proper management. Examination by an experienced urologist may decrease the unnecessary harms caused by its late diagnosis or misdiagnosis. Our rate of testicular salvage was lower than in other studies, therefore, we conclude that increasing the knowledge of general practitioners about acute scrotum is recommended. Based on our findings, the 6-hour "golden" time limit is not fixed and even in a late presentation of more than 18 hours, the testicles may be salvageable. However, in late acute scrotum presentations, emergent scrotal exploration is warranted.
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###### 

The age distribution of our eligible cases

  --------------------------------------------------------------------- ------------------------
  TT[\*](#tfn1-ijgm-7-075){ref-type="table-fn"}                         68 (1--29, 16.71±6.12)
  Rt TT[\*\*](#tfn2-ijgm-7-075){ref-type="table-fn"}                    30 (44%)
  Lt TT[\*\*](#tfn2-ijgm-7-075){ref-type="table-fn"}                    38 (56%)
  Torsion of appendix[\*](#tfn1-ijgm-7-075){ref-type="table-fn"}        20 (1--27, 9.65±6.35)
  Epididymo-orchitis[\*](#tfn1-ijgm-7-075){ref-type="table-fn"}         9 (1--20, 13.13±5.91)
  Nonspecific scrotal pain[\*](#tfn1-ijgm-7-075){ref-type="table-fn"}   2 (19--20, 19.5±0.707)
  Testicular hematoma                                                   1 (1 year)
  Total                                                                 100 cases
  --------------------------------------------------------------------- ------------------------

**Notes:**

Data are presented as numbers of cases (age range, mean of age ± SD);

data are expressed as n (%).

**Abbreviations:** SD, standard deviation; TT, testicular torsion; Rt, right; Lt, left.

###### 

Pain duration, between onset of pain and surgery, in our cases of TT

  Time interval   Value
  --------------- -------------
  \<6 h           21 (31%)
  6--12 h         3 (4.41%)
  12--18 h        2 (2.94%)
  18--24 h        11 (16.17%)
  24--48 h        12 (17.64%)
  48--72 h        9 (13.23%)
  \>96 h          12 (17.64%)
  Total           68 (100%)

**Notes:** N=74. Data are presented as number of cases (%).

**Abbreviations:** TT, testicular torsion; h, hours.
